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Introduction and preliminaries
The stability problem of functional equations originated from a question of Ulam [] concerning the stability of group homomorphisms. Hyers [] gave a first affirmative partial answer to the question of Ulam for Banach spaces. Let X and Y be Banach spaces. Hyers' theorem was generalized by Aoki [] for additive mappings and by Rassias [] for linear mappings by considering an unbounded Cauchy difference.
Theorem . (Th.M. Rassias) Let f : E → E be a mapping from a normed vector space E into a Banach space E subject to the inequality
for all x, y ∈ E, where and p are constants with >  and p < . 
for all x, y, z ∈ A. If, in addition, the mapping H is bijective, then the mapping
for all x, y, z ∈ A (see [, ] The aim of the present paper is to establish the stability problem of homomorphisms and derivations in C * -ternary algebras by using the fixed-point method.
Let E be a set. 
() the sequence J n x converges to a fixed point y * of J;
Stability of homomorphisms in C * -ternary algebras
Throughout this section, assume that A is a unital C * -ternary algebra with norm · and unit e, and that B is a unital C * -ternary algebra with norm · and unit e .
The stability of homomorphisms in C * -ternary algebras has been investigated in [] via direct method. In this note, we improve some results in [] via the fixed-point method.
For a given mapping f : A → B, we define
One can easily show that a mapping f : A → B satisfies
for all μ, λ ∈ T  and all x, y ∈ A.
We will use the following lemma in this paper.
Lemma . ([])
Let f : A → B be an additive mapping such that f (μx) = μf (x) for all x ∈ A and all μ ∈ T  . Then the mapping f is C-linear.
Lemma . Let {x n } n , {y n } n and {z n } n be convergent sequences in A. Then the sequence
Proof Let x, y, z ∈ A such that
for all n, we get
This completes the proof.
Theorem . Let f : A → B be a mapping for which there exist functions
for all x ∈ A, then there exists a unique C * -ternary algebras homomorphism H :
for all x ∈ A.
Proof Let us assume μ =  and
for all x ∈ A. Let E := {g : A → B}. We introduce a generalized metric on E as follows:
It is easy to show that (E, d) is a generalized complete metric space. Now, we consider the mapping : E → E defined by
, for all g ∈ E and x ∈ A.
Let g, h ∈ E and let C ∈ [, ∞] be an arbitrary constant with
for all x ∈ A. By the assumption and the last inequality, we have
. Therefore according to Theorem ., the sequence { n f } converges to a fixed point H of , i.e.,
and H(γ x) = γ H(x) for all x ∈ A. Also H is the unique fixed point of in the set E = {g ∈ E : d(f , g) < ∞} and
i.e., the inequality (.) holds true for all x ∈ A. It follows from the definition of H that Therefore, by Lemma ., the mapping H : A → B is C-linear.
It follows from (.) and (.) that H [x, y, z] -H(x), H(y), H(z)
for all x, y, z ∈ A. Thus
H [x, y, z] = H(x), H(y), H(z)
for all x, y, z ∈ A. Therefore, the mapping H is a C * -ternary algebras homomorphism. Now, let T : A → B be another C * -ternary algebras homomorphism satisfying (.).
and T is C-linear, we get T ∈ E and ( T)(x) =  γ (Tγ x) = T(x) for all x ∈ A, i.e., T is a fixed point of . Since H is the unique fixed point of ∈ E , we get H = T.
Theorem . Let f : A → B be a mapping for which there exist functions
and
Proof If we replace x in (.) by
x γ , then we get
for all x ∈ A. Let E := {g : A → A}. We introduce a generalized metric on E as follows:
It is easy to show that (E, d) is a generalized complete metric space. http://www.advancesindifferenceequations.com/content/2012/1/137
Now, we consider the mapping : E → E defined by
Let g, h ∈ E and let C ∈ [, ∞] be an arbitrary constant with d(g, h) ≤ C. From the definition of d, we have
for all x ∈ A, and so
. Thus, according to Theorem ., the sequence { n f } converges to a fixed point H of , i.e.,
The rest of the proof is similar to the proof of Theorem ., and we omit it. 
for all μ ∈ T  and all x, y, z, x  , . . . , x p , y  , . . . , y d ∈ A. Then there exists a unique C * -ternary
Proof The proof follows from Theorems . and . by taking 3 Superstability of homomorphisms in C * -ternary algebras
We investigate homomorphisms in C * -ternary algebras associated with the functional
Theorem . ([])
Let r >  ( resp., r < ) and θ be nonnegative real numbers, and let f : A → B be a bijective mapping satisfying (.) and
 n e) = e ), then the mapping f : A → B is a C * -ternary algebra isomorphism.
In the following theorems we have alternative results of Theorem ..
Theorem . Let r <  and θ be nonnegative real numbers, and let f : A → B be a mapping satisfying (.) and (.).
If there exist a real number λ >  ( resp.,  < λ < ) and an element x  ∈ A such that lim n→∞
, then the mapping f : A → B is a C * -ternary algebra homomorphism.
Proof By using the proof of Corollary ., there exists a unique C * -ternary algebra homomorphism H : A → B satisfying (.). It follows from (.) that
for all x ∈ A and all real numbers λ >  ( < λ < ). Therefore, by the assumption, we get that H(x  ) = e . Let λ >  and lim n→∞  λ n f (λ n x  ) = e . It follows from (.) that Proof The proof is similar to the proof of Theorem . and we omit it.
H(x), H(y), H(z) -H(x), H(y), f (z)
4 Stability of derivations on C * -ternary algebras
